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[57] ABSTRACT 

A data communications equipment, e.g., a modem, uses a 
telephone number of a remote endpoint to retrieve an 
associated set of stored configuration parameters. These 
stored configuration parameters allow the modem to quickly 
initialize itself and thereby significantly reduce the training 
interval with the remote modem. In addition, the use of the 
telephone number of the remote endpoint allows quick 
identification of modulation format, e.g., that a fax call is 
being established. 



8 Claims, 4 Drawing Sheets 




( START ) 



IDL£ MODE. LOOK FOR RING SIGNAL 



530 YES OH THE UST/ 

1:^ i. 



INCOtflNG CALL DETECTED ? V 
YES{> 



RECQVE CALUNG PARTY'S 
TELEPHONE NUMBER 
1 



ANSWER CALL 



505 
510 

-515 
-520 



(FAST MLMIZATION) 525 



COMPARE CALLING PARTY'S 
TEL£PHONE NUMBER 
TO TELEPHONE LIST ? 



\N0. NOT 



T 



3 



THE UST 
^535 



545 



(NORMAL INmALIZAnON) 
j^CHECK STOOGE FUG ?: 



CREATE ENTRY IN TELEPHONE 
UST AND PARAMETER UST 



T 



540 




CjnO 



04/01/2 004, EAST Version: 1.4.1 



UoSo PateeH; 



Feb. 4, 1997 



Sheet 1 of 4 




• 2 



DATA 
TERISJINAL 
INTERFACE 
TO COMPUTER 50 



T 

199 



OCE 



DATA 
TERMINAL 
EQUIPMENT 




,230 



210 



CPU 



DSP STATUS 
INFORMATION 



CONTROL 
INFORMATION 



T 



211 



DIGITAL 
SIGNAL 
PROCESSOR 



(DSP) =J|^ 
232 



241 ^-260' 



I 



212 



I213 



TIME-SLOT 
ACCESS 
DEVICE 



214 



TOM 

BUS 15 
261 ^ 



INTERFACE 



BLdCkSOS 



BLOCK 520 



BLOCK 535 



TELEPHONE NUMBER LIST 



PARAMETER LIST 
MEMORY 



T1 

201 



-221 
-222 
-220 



04/01/2004, EAST Version: 1.4.1 



U.So Patmlt Feb. 4, 1997 Sheet 2 of 4 5,€W,712 



FIG, 3 



r22\ 



Telephone number ust 



21-1 



2^ 



22-1. 



TELEPHONE NUMBER 



21-n. 



22-n> 



TELEPHONE NUI^BER 



PARAMETER UST 



.1 



222 



r222-1 



EQUAIEER TAP VALUES 



ECHO CANCELLER TAP VALUES 



SPEED 



PARITY 



IdODUUTION 



1 



222-n 



EQUALIZER TAP VALUES 



ECHO CANCELLER TAP VALUES 



SPEED 



PARITY 



MODUUnON 



FIG, 4 



IDLE MODE. LOOK FOR RING SIGNAL 



INCOMING CALL DETECTED ? "Y ^^^ 
YES^ 

515 



-505 



YES. ON THE list/ 



RECQVE CALUNG PARTY'S 
TELEPHONE NUMBER 



ANSWER CALL 



-520 



(FAST INITlAUZAnOH) 525 



COMPARE CAUIMG PARTTS 
TEl£PHONE NUMBER 
TO TELEPHONE LIST ? 
~1 — 



545 

S 



\N0. NOT ON T HE UST 
(NORMAL ItOTIAUZAnON) 



j ^CHECK STORAGE FLAG 
■ ^540 



CREATE ENTRY IN TELEPHONE 
UST AND PARAMETER UST 



04/01/2004, EAST Version: 1.4.1 



U.So Pattmlt Feb. 4, 1997 Sheet 3 of 4 



FIG. 5 



DATA 
TERMINAL 
INTERFACE 
TO TERMINAL 

r60 



99 



mr 



DATA 
TERMINAL 
EQUIPMENT 

(DTE) 
INTERFACE 



V 



170 



.133 



100 



110 



CPU • 



DSP STATUS 
.INFORMATION 

' ^ 

CONTROL 
INFORMATION 



1 



130 



DIGITAL ^ 
SIGNAL 
PROCESSOR 
(DSP) 



141 



JDL 



132 



140 
1 



HYBRID 
CIRCUIT 
D/A & 
A/D 



OFF-HOOK RFIAY mMTBni 



112 



BLOCK 605 



BLOCK 620 



BLOCK 635 



TELEPHONE NUMBER UST 



PARAMETER UST 
MEMORY 



-121 

-122 
-120 



I. 



160 



OFF-HOOK 
RELAY 



101 



i 



04/01/2004, EAST Version: 1.4.1 



Feb. 4, ISm 



Sheet 4 of 4 



.712 



6 



A. 



IDLE MODE 



J 



-605 



miTIATE TELEPHONE CALL TO CALLED HUBERT ^'^ 



YES 
625 



;. ON THE UST^ 



I 



COMPARE CALLED PARTY'S 
NUMBER TO TELEPHONE UST ? 



(FAST INITIALIZATIOT) 



7 



} 



HO. NOT ON THE LIST 



i 



635 



620 (NORMAL INITIAUZATioT ) 



^5 



640 



CHECK STORAGE FLAG ? 



CREIaTE ENTRY IM TELEPHONE 
UST AND PARAMETER UST 



± 




CenD 



FIG. 7 




PACKET 
NETWORK 
899 



04/01/2004, EAST Version: 1.4.1 



5,600, 

1 

ENABLING TECHNIQUE FOR QUICKLY 

ESTABLISHING HIGH SPEED PSTN 
CONNECTIONS IN TELECOMMUTING 
APPLICATIONS 

5 

This application is a continuation of application Sen No. 
08/333,686, filed on Nov. 3, 1994, now abandoned. 

BACKGROUND OF THE INVENTION 

The, present invention relates to data communications 
equipment, e.g., modems, and, more particularly, to the 
setting of communications parameters within the data com- 
munications equipment. 

Tbday, more and more companies are allowing employees 
to work from home, i.e., to *'tclccommute." To facilitate the 
ability of employees to work at home, some companies 
provide their tdeconmiuting employees with personal com- 
puters. The latter assist the tdecommuting employee in 
performing their work at home as if physically at the ofEce. 
For example, an employee may be able to just as easily write 
a report using a word processor on their personal computer 
at home as compared to performing the same activity at the 
office. As a result, the personal computer provides a degree 
of independence from the workplace. However, during a ^ 
work day the telecommuting employee may still have the 
need to occasionally access additional computer resources 
located at the company's facilities. The telecommuting 
employee may make a number of such data connections 
during the course, of a day for very short time periods to 
obtain a copy of a file, exchange electronic mail, reconcile 
databases, etc. 

Any computer facility is typically accessed by the tele- 
commuting employee via a switched data connection 
through the public switched telephone network (PSTN). In 
order to establish a switched data connection, the personal 
computer of the telecommuting employee includes data 
communications equipment, e.g., a modem, that is coupled 
to the PSTN. Generally, the telecommuting employee sim- ^ 
ply enters a command into the personal computer to instruct 
the modem to dial a telephone number associated with the 
computer facility. After dialing and detecting an answer tone 
from a far-end modem of the computer facility, both the 
local modem and the far-end modem perform a "hand- 
shaking" procedure to establish the data connection. 

This "hand-shaking'* procedure is performed by both 
modems every time a data connection is established between 
the telecommuting employee's home and the computer 
fadlity. As part of this "hand-shaking," or initialization, 50 
procedure, each modem performs a '"training process" in 
which each modem evaluates the analog communications 
channel across which the data comection is established. 
Hiis evaluation is performed so that each modem can 
process a received signal to correctly recover the transmitted 55 
information from the far-end. For example, each modem 
typically includes an equalizer to correct for "inier-symbol 
interference" (ISI). In order to correct for ISI, a predefined 
test signal is transmitted between the modems during the 
above-mentioned training process. Each modem evaluates go 
die received test signal and calculates a set of parameters 
referred to as "tap values" for the respective equalizer. 

Unfortunately, the higher the data communications speed, 
the longer this training interval In particular, high-speed 
data modems have the charact^stic of taking a significant 65 
amount of time, e.g., 10-20 seconds, to establish a data 
connection. Further, it is lilcely that in a telecommuting 
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environment high-speed data connections will be estab- 
lished between a telecommuting employee and tiicir com- 
pany's computer facilities for short periods of time through- 
out the course of the day. This is simply because the 
high-speed transfer of data, i.e., information, increases pro- 
ductivity, and because some pc-based applications, like 
image transfers, require a large amount of data. Conse- 
qucntiy, this 10-20 second training delay becomes an annoy- 
ance in a telecommuting environment In addition, the 
longer it takes to establish a data connection, the more time 
that a particular modem of the computer facility is busy — 
which increases die likelihood of other telecommuting 
employees receiving a busy signal when they attempt to 
make a data connection to the computer facihty of the 
company. 

While some "fast-traimng" mechanisms exist in the prior 
art, these prior art solutions are not the complete answers in 
a telecommuting environment. For example, in private line 
networks there is a dedicated facility between each endpoint 
of a data connection. In such a situation, the same fadlity is 
always used so that configuration parameters, like equalizer 
tap values, need, generally, only be calculated once. Once 
calculated, these configuration parameters arc stored for 
latter recall by each modem within each endpoint. However, 
in the telecommuting environment — there are no dedicated 
facilities— only switched facilities between each endpoint of 
the data connection. Similarly, in the co-pending, commonly 
assigned, patent application of Ken Ko entitied "Indepen- 
denUy Switched Voice and Data Calls Using a Simultaneous 
Voice and Data Modem," Ser. No. 08/216,373, filled on Mar. 
23, 1994, the local loop between a user and their central 
office is terminated between two modems — one modem 
within the user's home and one modem within the central 
office of the user. In this environment, the parameters of tiie 
dedicated local loop are measured and stored for future 
reference in these two modems. In fact, the central office of 
the user stores configuration paramieters, like tap values, 
based upon the telephone number associated with the 
respective local loop. However, again, in the typical tele- 
commuting environment— the local loop is not isolated 
between two modems — instead the conmiunications path 
between the two data enc^oints include switched facilities. 

SUMMARY OF THE INVENTION 

We have recognized that in a telecommuting environment 
a) it is likely a high-speed communications patii between 
two data endpomts will primarily use switched facilities that 
are digital, and b) tiiat die data endpoint associated the 
computer facility of the company will couple to the PSTN 
through a digital facility. Consequentiy, the only segment of 
the high-speed data connection which uses truly analog 
communications is the local loop between the telecommut- 
ing employee's residence and their local central office. 
Therefore, and in accordance with the principles of the 
invention, we have realized a method and apparatus that 
significantly reduces the training interval In particular, a 
modem uses a telephone number of a remote endpoint to 
retrieve an associated set of stored configuration parameters. 
These stored configuration parameters allow the local 
modem to qulddy initialize itself and thereby significantiy 
reduce the training interval, 

In one embodiment of the invention, a central computer 
facility has an all-digital connection to die PSTN via a Tl, 
or sintilar, facitity. The PSTN portion of the high-speed data 
connection also comprises a digital communications facility. 
This allows the modem located within the employee's 
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residence and the modem associated with the central com- 
puter facility to use predetermined configuration parameters 
in establishing the data connection. In particular, the answer- 
ing modem, e.g., the modem associated with the central 
computer facility, detects the calling party's telephone num- 5 
ber and retrieves an associated set of stored configuration 
parameters. Similarly, the originating modem retrieves a 
similar set of stored configuration parameters as a function 
of the called telephone number. In this embodiment, these 
stored configuration parameters include tap values for the lO 
respective equalizer of each modem. These equalizer tap 
values reflect the effect on any received data signal of the 
local loop between the telecommuting employee and their 
central office. In addition, other configuration parameters, 
like speed, parity, error correction options, echo canceler 15 
taps, approximate round trip delay, usable channel band- 
width (optimum symbol rate), received signal level and any 
other information about the circuit which normally would 
require time during startup for the modem to determine by 
direa analysis are also set. For example, V.34 modems 20 
determine gain versus frequency (frequency response) and 
noise versus firequency during startup in order to select die 
symbol rate and transmitter pre-eraphasis for the session. All 
of tills information could be stored and then retrieved based 
on the phone number. 25 

As a result, this invention provides a basis for quickly 
establishing high-speed data connections over PSTN circuits . 
in a network configuration which is likely to be common in 
telecommuting usage. The inventive concept also makes it 
possible to have the number of employees who are actively 30 
using telecommuting to be much larger than the number of 
circuits and central site modems (just as the number of 
customers connected to a central of&ce might be much larger 
than its maximum capacity). 

35 

BRIEF DESCRIFnON OF THE DRAWING 

FIG. 1 is a block diagram of a point-to-point data com- 
munications system; 

FIG. 2 is a block diagram of DCE 200, which embodies 40 
the principles of the invention and is used in the data 
communications system of FIG. 1; 

FIG. 3 is an illustration of an fllustrative data structure for 
use in storing information in accordance witii the inventive 
concept; 

FIG. 4 is an illustrative flow diagram in accordance with 
the principles of the invention for use in an answering DCE; 

FIG. 5 is a block diagram of DCE 100, which embodies 
the principles of the invention and is used in the data 50 
communications system of FIG. 1; 

FIG. 6 is an illustrative flow diagram in accordance with 
the principles of the invention for use in an originating DCE; 
and 

FIG. 7 is another block diagram of a data communications 55 
system embodying the principles of the invention. 

DETAILED DESCRIPTION 

A point-to-point data communications system for use in a 60 
telecommuting application is shown in HG. 1. In the fol- 
lowing example, it is assumed a calling party, e.g., the 
teleconmiutiiig employee, at terminal 60 initiates a tele- 
phone call in order to access computer 50 tiirough DCB 100, 
PSTN 10, Tl interface 15, and DCE 200. DCE 100 and DCE 65 
200 access PSTN 10 via lines 201 and 101, respectively. The 
communications channel includes lines 201, PSTN 10, and 
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line 101. The latter is representative of a typical analog, or 
"tip/ring," local loop, while line 201 is representative of a 
digital facility, e.g., Tl. In this example, line 201 terminates 
in Tl interface 15, which is assumed to be co-located with 
DCE 200. Further, it is assumed that any data caD routed 
through PSTN 10 is over digital facilities. In particular, in 
tills type of application it is assumed tiiat high-speed PSTN 
circuits are required between any central site computing 
facilities and the residences of employees who are working 
at home. As a result, the only analog portion of the switched 
data cormection between computer 50 and DCE 100 is over 
local loop 101. Therefore, and in accordance with the 
inventive concept, the determination of any analog line 
specific parameters in establishing a data connection 
between computer 50 and terminal 60 need only be deter- 
mined once. Subsequent data coimections between the same 
data endpoints can be quickly established via the use of a 
fast-initialization procedure in which configuration-specific 
parameters are recalled in a DCE as a function of die far-end 
telephone number. DCE 200, of HG. 1, embodies tiie 
principles of the invention and is shown in more detail in 
FIG. 2. The components of DCE 200, other tiian die inven- 
tive concept, are well-known. DCE 200 comprises memory 
220, CPU 210, Digital Signal Processor (DSP) 230, time- 
slot access device 260, and data terminal equipment inter- 
face 270. CPU 210 is a microprocessor central processing 
unit, which operates on, or executes, program data stored in 
memory 220, via path 213. Tune slot access device 260 
provides information to, and rereivcs information fipom, Tl 
interface 15, via time-division-multiplexed (TDM) bus 261. 
Tl interface 15 terminates Tl facility 201, which conveys a 
Tl signal from the respective terminating central office (not 
show) within PSTN 10. A Tl signal includes a plurality of 
channels, only one of which is assigned to DCE 200. 
(Altiiough not shown, Tl facility 201 is acmally shared 
among a plurality of DCEs, of which DCE 200 is one. The 
other DCEs similarly provide information to. and receive 
information firom, Tl interface 15, via TDM bus 261.) Time 
slot access device 260 receives signaling information from 
Tl interface 15, via TDM bus 261. This signaling informa- 
tion includes the identification of die particular time slot of 
TDM bus 261 that is assigned to DCE 200 and includes 
other information like "Automatic Number Identification" 
(ANI), which represents the calling party's telephone num- 
ber. Hme slot access device 260 botii removes and inserts 
data into the assigned time slot of TDM bus 261. This data 
is a digital representation of an analog signal. In particular, 
data extracted by time slot access device 260 from the 
assigned time slot is provided as a received signal, RX, to 
DSP 230 via line 241. This received signal is a digitized 
version of the analog signal transmitted by modem 100. 
Conversely, DSP 230 applies signal TX to time slot access 
device 260, via line 232, for transmission to the far end. Like 
signal RX, signal TX is also a digitized analog signal. TTiis 
type of modem is known in the art as a "jx-l^w modem." 
Memory 220 is representative of random access memory 
(RAM), and comprises a number of representative storage 
locations, of which a subset is shown in FIG. 2. For example, 
storage location 505 corresponds to that portion of memory 
that stores instructions and data associated with implement- 
ing step 505 of FIG. 4, described below. In addition, a 
portion of memory 220 includes telephone number list 221 
and parameter list 222. 

As shown in FIG. 3. telephone number list 221 includes 
a plurality of tel^hone numbers, 21-1 to 21-n. For each 
telephone number there is a corresponding pointer, i.e., 22-1 
to 22-n. Each pointer identifies a respective set of configu- 
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ration information within parameter list 222. The latter 
stores a plurality of sets of configuration information, 222-1 
to 222-n. Each set of configuration information illustratively 
includes data representing equalizer tap values, echo can- 
celler tap values, parity, speed, and modulation information. 5 
In this example, telephone number 21-1 is associated v/ith 
set 222-1 via pointer 22-1. In order to facilitate understand- 
ing the inventive concept, reference can also be made to 
FIG. 4, which represents an illustrative method used herein 
to provide a *'fast initialization" procedure in an answering 
DCE. 

As noted above, it is assumed that DCE 200 is the 
answering DCE and begins in an idle mode in step 505. In . 
step 510, the answering DCE detects an incoming telephone 
call via the above-mentioned signaling portion of TDM bus 
261. The signaling information provides time slot access 
device 260 with the identity of the time slot in TDM bus 261 
within which data from the far-end caller is to be received. 
In addition, the signaling information includes the calling 
party's ANI, which time slot access device 260 provides to 
CPU 210, via line 212, in step 515. CPU 210 instructs time 
slot access device 260, via line 214, to answer the incoming 
call in step 520. CPU 210 then compares, in step 521, the 
received ANI to each telephone number entered on tele- 
phone number list 221. If the calling party's telephone „ 
number was not found on the list by CPU 210, the latter 
executes a normal initialization in step 535. A normal 
initialization conforms to any of the standard modulation 
schemes, e.g., V.34. After performing the normal initializa- 
tion, CPU 210 checks, in step 540, a predefined "storage - 
flag" set vnthin DCE 200. This "storage flag" is sinaply an 
additional parameter of DCE 200 and can be set in any 
number of ways, e.g., by a network manager via an "AT 
command mode" instruction. If the "storage flag" is set, 
then, in step 545, the ANI is entered into telephone number 
list 221 and an associated copy is made of the respective 
configuration parameters for storage within parameter list 
222. If the "storage flag" was not set, then no entry is made 
for this particular telephone number. 

However, if the calling party's telephone number is 40 
located in telephone number list 221, the answering DCE 
peiforais a '*fast initialization" in step 530. In this **fast 
initializatioa," CPU 210 retrieves the set of configuration 
information associated with the received ANI via the pointer 
that links each telephone number entry of telephone number 45 
list 221 with a respective set of configuration information 
stored in parametw list 222. 

Similar to the operation of the answering DCE, the 
originating DCE also checks the telephone number of the 
called party. DCE 100. of FIG. 1, embodies the principles of 50 
the invention and is shown in more detail in FIG. 5. The 
components of DCE 100, other than the inventive concept, 
are well-known. In this example, DCE 100 is illustratively 
an analog-modem and comprises memory 120, CPU 110, 
Digital Signal Processor (DSP) 130. hybrid circuit 140, 35 
ofi-hook relay 160, and data terminal equipment interface 
170. CPU 110 is a microprocessor central processing unit, 
which operates on, or executes, program data stored in 
memory 120. via path 113. Memory 120 is representative of 
random access memory (RAM), and comprises a mimber of 60 
representative storage locations, of whidi a subset is shown 
in HG. 5. Like DCE 200 described above, memory 120 
includes telephone number list 121 and parameter list 122, 
which are assumed to have the same structure as shown in 
FIG. 3. In addition, for simplicity, it is assumed that hybrid 63 
140 is not only a 2-to-4 wire converter but also includes 
other well-known processing circuitry like analog-to-digital 
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converters and digital-to-analog converters for processing 
an incoming or outgoing signal, respectively. In order to 
facilitate understanding the inventive concept, reference can 
also be made to FIG. 6, which represents an illustrative 
method used herein to provide a "fast initialization" proce- 
dure in the originating DCE. 

DCE 100 begins in an idle mode in step 605. In step 610, 
CPU 110 initiates a data call to computer 50. As is known 
in the art, this data call can be initiated in a number of ways. 
For example, a user at terminal 60 can keyboard dial using 
the well-known "AT-command set." As part of originating 
the telephone call, CPU 110 controls oflF-hook relay 160 to 
go "off-hook," as is known in the art. This couples hybrid 
circuit 140 to via local loop 101 over which the called 
party's telephone number is provided to PSTN 10. CPU 110 
then compares, in step 620, the telephone number being 
dialed to each telephone number entered on telephone 
number list 121. If the called party's telephone number was 
not found on the list by the originating DCE. the latter 
executes a normal initialization in step 635. A normal 
initialization conforms to any of the standard modulation 
schemes, e.g., V.34. After performing the normal initializa- 
tion, CPU 110 checks, in step 640, a predefined "storage 
flag" set within DCE 100. This "storage flag" is simply an 
additional parameter of DCE 100 and can be set in any 
number of ways, e.g., by the user via an "AT command 
mode** instmction. If the "storage flag" is set, then, in step 
645, the phone nimiber is entered into telephone number list 
121 and an associated copy is made of the respective 
configuration parameters for storage within parameter list 
122. If the "storage flag" was not set, then no entry is made 
for this particular telephone number. 

However, if the called party's telephone number is located 
in telephone number list 121, the originating DCE performs 
a "fast initialization" in step 625. In this 'Tast initialization," 
CPU 110 retrieves the set of configuration information 
associated with the called party's telephone number via the 
pointer that links each telephone number entry of telephone 
number list 121 with a respective set of configuration 
infonnation stored in parameter list 122. 

It should be noted that it was assumed that both ends of 
the data connection correctly determined that either a **fast 
initialization" or a "normal initialization" could be per- 
formed. Although not shown for simplicity, it is assumed 
that if one of the DCEs determined that a fast initialization 
could be performed while the opposite DCE determined a 
"normal initialization" must be performed, a suitable error 
recovery procedure would be followed. For example, if the 
answering DCE determined that a fast initialization could be 
performed and subsequendy detected a standard training 
signal indication from the opposite DCE, then the answering 
DCE would revert back to a normal initialization process. In 
addition, the inventive concept presumes a fixed relationship 
between a telephone number on telephone number lists 221 
and 121, and a predetermined parameter — even though there 
is no guarantee that the predetermined parameter will not 
change. For example, it is assumed that equalizer tap values 
associated with a calling party's telephone number on tele- 
phone number list 221 wUl not change because of the 
presumption that the communications path comprises 
switched facilities, which are predominately digital. How- 
ever, if after establishing a data coimection using the fast 
initialization procedure the presumption is in error, DCE 200 
simply executes a respective error recovery procedure. For 
example, if the predetermined equalizer tap values no longer 
apply, the error rate , in a received data signal will likely 
increase. In tiiis case, CPU 210 of DCE 200 monitors the 
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error rate as known in the art. If the error rate should exceed 
a predetermined number DCE 200 performs a norma] retrain 
to readjust the equalizer tap values. 

In the above example, it was assumed that a teleconunut- 
ing employee originated the telephone call to computer 50. 5 
However, it may be the case that computer 50 initiates the 
data call to terminal 60 of the telecommuting employee. In . 
this case, the illustrative methods of FIGS. 3 and 6 would 
now apply to DCE 100 and DCE 200. respectively. How- 
ever, in the case of DCE 100, this embodiment requires that jq 
the local exchange carrier (not shown) that provides service 
to the telecommuting employee via local loop 101 be 
equipped with what is known in the art as a "CPDN" feature. 
The CPDN is a caller identification number and is typically 
the telephone number of the calling party. An example of a j ^ 
CPDN central office feature can be found in Bellcore Tech- 
nical Reference CLASS Feature: "Calling Number Deliv- 
ery," TR-TSY-000031, Issue 3, January 1990. It is assumed 
that this CPDN feature is a part of the telephone service 
provided to the telecommuting employee by the local 
exchange carrier (not shown) within PSTN 10. In this case, 
DCE 100 detects an incoming telephone call by the receipt 
of two distinct signals from PSTN 10, one is a "ringing 
signal" as known in the art, and the second is a "modulated 
information signal" that is representative of CPDN infor- 
mation in accordance with Bellcore Calling Number Deliv- 
ery Technical Reference TA-TSY-000031 mentioned above 
and Bellcore Technical Advisory "Voiceband Data Trans- 
mission Interface Generic Requirements," TA-NWT- 
000030, Issue 3, Apni 1992. This modulated information 
signal is typically multiplexed between the ringing signals. 
DSP 130 of DCE 100 provides the incoming CPDN number 
to CPU 110 via line 131. Once CPU HO receives the calling 
parly *s telephone number from DSP 130, a comparison is 
made with the telephone numbers on telephone number list 
121 as described above to perform either a 'Tast initializa- 
tion" or a **normal initialization." 

As described above, the inventive concept allows a DCE 
coupled to the PSTN network to recognize prior to starting 
training that long initialization times can be avoided by 40 
retrieving configuration parameters, derived on a previous 
coimection and then stored in memory. In particular, once 
both the originating DCE and the answering DCE have 
determined that a fast initialization is possible, each respec- 
tive DCE independentiy recalls an associated set of pre- 45 
defined configuration parameters from a memory device of 
the DCE. This set of predefined configuration information 
illustratively includes equalizer tap values, speed, parity, 
echo canceler taps, approximate round trip delay, usable 
channel bandwidth (optimum symbol rate), received signal 50 
level and any other information about the circuit which 
normally would require tiine during startup for the modem 
to determine by direct analysis, etc., and also information as 
to modulation format, etc. Further, upon determining that a 
"fast initialization" may be performed, the "a priori" stored 55 
parameter information may instruct the answering modem to 
immediately switch to a proprietary modulation format. 
Alternatively, each DCE may immediately recognize the 
type of data connection, e.g., that a fax caU, data-only call, 
etc. is being established. ^ 

Although described in the context of the point-to-point 
data communications system of FIG. 1, other data conunu- 
nications system arrangements incorporating the inventive 
concept are possible as, for example, shown in FIG. 7. The 
components of FIG. 7, other than the inventive concept, are 65 
well-known. FIG. 7 is similar to FIG. 1 except that computer 
50 communicates with terminal 60 via packet network 8^, 
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and access node 905. Packet network 899 is illustratively an 
X.25 network that couples computer 50, and other data 
terminal equipment (not shown), to access node 905. In 
accordance with the inventive concept, access node 905 
includes DCE 200 and Tl interface 15. both of which have 
been described above. It should be noted that since DCE 200 
is a part of access node 905, another alternative embodiment 
is to move the configuration information from inside DCE 
200 to a shared data base accessible by packet network 899. 
For example, when a user located at terminal 60 "dials in" 
to access node 50, the latter retrieves configuration infor- 
mation from the shared data base (not shown) via packet 
network 899 before establishing the data connection to 
terminal 60. Other than the coupling of computer 50 via a 
packet network, the inventive concept functions as described 
above. 

The foregoing merely illustrates the principles of the 
invention and it will thus be appreciated that those skilled in 
the art will be able to devise numerous alternative arrange- 
ments which, altiiough not explicitiy described herein, 
embody the principles of the invention and are within its 
spirit and scope. 

For example, although the invention is illustrated herein 
as being implemented with discrete functional building 
blocks, e.g. a time slot access device, etc., the functions of 
any one or more of those building blocks can be carried out 
using one or more appropriate programmed processors, e.g., 
a digital signal processor. Further, although illustrated in the 
context of a Tl Hne, other digital facilities, e.g., that provide 
access to DSO channels, can also be used. Finally, it should 
be noted that although DCE 200 was described in the context 
of an individual modem, DCE 200 could also be a part of a 
"modem-pool." In this instance, the configuration informa- 
tion associated with a telephone number would be located in 
a shared data base, from which configuration information is 
provided to each modem of the modem-pool. 

What is claimed: 

1. A method for use in data communications equipment 
apparatus for conununicating with a &r-end data endpoint 
through a switched telephone network that provides a com- 
munications channel comprising a predominately switched 
digital portion and a fixed analog portion, the method 
comprising the steps of: 

retrieving a set of stored tap values associated with a 
telephone number representative of the far-end data 
endpoint; and 

initializing an equalizer of the data conmiunications 
equipment apparatus with the retrieved set of stored tap 
values to compensate for the fixed analog portion of the 
communicatioixs channel. 

2. The method of daim I further including the step of 
recovering the telephone number from a calling party iden- 
tification signal from the switched telephone network. 

3. A method for use in data communications equipment 
apparatus, the method comprising the steps of: 

performing a fast initialization with an opposite data 
endpoint by using a set of stored parameters associated 
with a telephone number representative of the opposite 
data endpoint; 

determining an error rate on a signal received from die 
opposite data endpoint; and 

if the detected error rate is greater than a predefined value, 
performing a standard initialization with the opposite 
data endpoint, where the standard irutialization 
includes a training period to determine a new set of 
stored parameters associated with the telephone num- 
ber. 
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4. The method of claim 3 including the step of recovering 
the telephone number from a received calling party identi- 
fication signal. 

• 5. A method for use in data conmiimications equipment 
apparatus, the method comprising the steps of: 

performing a fast initialization with an opposite data 
endpoint by using a set of stored equalizer tap values 
associated with a telephone number representative of 
the opposite data endpoint; 

determining an error rate on a signal received from the 
opposite data endpoint; and 

if the detected error rate is greater than a predefined value, 
performing a standard inidalization with the opposite 
data endpoint, where the standard initialization 
includes a training period to determine a new set of 
stored equalizer tap values associated with the tele- 
phone number. 

6. The method of claim 5 including the step of recovering 
the telephone number from a received calling party identi- 
fication signal. 

7. A data communications equipment apparatus for use in 
communicating with a far-end data endpoint through a 
switched telephone network that provides a conrniunications 
channel comprising a predominately switched digital por- 
tion and a fixed analog portion, the data commimications 
equipment apparatus comprising: 

means for receiving a calling party identification signal 
from the coramunicadons channel, the calling party 
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identification signal identifying the location of the 
far-end data endpoint in the switched telephone net- 
work; and 

means responsive to the received calling party identifica- 
tion signal for identifying an associated set of stored tap 
values and for initializing an equalizer of the data 
communications equipment apparatus with the identi- 
fied set of stored tap values to compensate for the fixed 
analog portion of the communications channel. 
8. A data communicatians equipment apparatus for use in 
communicating with a far-end data endpoint through , a 
switched telephone network that provides a communications 
chaimel comprising a predominately switched digital por- 
tion and a fixed analog portion, the data conummications 
equipment apparatus comprising: 
means for providing a telephone number to the switched 
telephone network for establishing a telephone call to 
the far-end data endpoint; and 
means responsive to the telephone number for identifying 
an associated set of stored tap values and for initializing 
an equalizer of the data conrniunications . equipment 
apparatus with the identified set of stored tap values to 
compensate for the fixed analog portion of the com- 
munications channel. 
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